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Reviewer's report

The ADAR enzymes convert adenosine to inosine in dsRNA. In the seminar, Mary O’Connell
has started with a historical perspective and described the initial discovery of the ADAR
enzymes, their purification and the subsequent cloning of both enzymes. Next part covered
biochemical characterization of both enzymes, their localization with the cell, their function
as dimers, post-translational modifications of the proteins and how this impacted on their
biological function.

A genetic approach undertaken by her group was reported and both mice and
Drosophila used as model organisms described. Drosophila were generated transgenically
that had no ADAR protein. These flies were barely viable and had problems walking and
were sterile. As the flies aged they accumulated holes in their brain. Subsequent work by her
group has recently shown that these holes are due to the cells inability to degrade proteins and
large cellular complexes. Drosophila have proven to be an excellent system for studying
ADAR activity as genetic screens for regulators of ADAR function can be performed in this
organism. These genetic screens have been undertaken and have uncovered some interesting
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factors that ADAR interacts with, such as ecdysone signalling pathway which is one of the
major pathways involved in Drosophila development.

It had been shown by other groups that Adar] mice died while they were embryos and
for 10 years different groups investigated this and tried to determine what caused this
lethality. The O’Connell group were the first to rescue the mutant mice so that they were
born alive and showed that the ADARI protein is essential in mammals for the innate immune
response. Basically the protein is responsible for the occurrence of inosine in RNA which is
not found either in bacterial or viral RNA. Thus, when the cell encounters RNA containing
inosine it recognises that it is ‘self” and does not generate an immune response against it. In
collaboration with the group of Yanick Crow they demonstrated that mutation in ADARI
causes Aicardi-Goutieres Syndrome, a fatal childhood disease, in which the children mount an
immune response to their own RNA.

Conclusion

The lecture delivered by Mary O’Connell, entitled “The biological role of inosine in RNA”
and delivered as part of her professorship procedure, demonstrated sufficient scholarly
qualifications and pedagogical capabilities expected of applicants participating in a professor
appointment procedure in the field of Biomolecular Chemistry.
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